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REMARKS 

The Examiner has rejected claims 1, 5-7, 22, 25 and 35-44 under 35 U.S.C. 
§ 103(a) as being unpatentable over PL 149319 n view of CN 1060052. Claims 39-42 are further 
rejected under § 103(a) as being unpatentable over PL 149319 in view of Yurasko U.S. Patent 
No. 3,428,442 or Joseph U.S. Patent No. 3,674,471. Claims 35-42 are rejected under § 103(a) as 
being unpatentable over EP 465861 in view of CN 1060052. Claims 22, 25, 35-42 and 44 are 
rejected under § 103(a) as being unpatentable over SU 1706816 or Yurasko in view of CN 
1060052. Claims 22, 25, 35-38 and 44 are rejected under § 103(a) as being unpatentable over 
CN 1060052. Claims 1, 5, 22 and 43 are rejected under § 103(a) as being unpatentable over 
Joseph. The following remarks are respectfully submitted. 

§ 103 Rejection over PL 149319 ("the Polish Abstract") in view of CN 10060052 ("the 
Chinese Abstract 

First, it should be pointed out that Examiner's continued misuse of terms from the 
Polish Abstract and Chinese Abstract creates confusion and is unacceptable. With respect to 
"Paste" referred to in the Polish Abstract, it is defined as Brazing Paste = Carrier + Cu Alloy 
Powder. Examiner states repeatedly that one skilled in the art could eliminate the Paste when the 
lower brazing temperature is not needed. To eliminate the Paste would be to eliminate both the 
Carrier and the Cu Alloy Powder. That is nonsensical. Eliminating the Carrier would mean that 
the Cu Alloy Powder is no longer in a Paste-Form, so the discussion should focus on whether the 
Carrier can be eliminated to leave a Brazing Powder, whether such Brazing Powder could be 
formed into a claimed solid form, and whether such modifications would be obvious. Moreover, 
the Polish Abstract simply states that the Paste (Carrier + Cu Alloy Powder) permits brazing 
below 973K. The Examiner, without support, equates this statement with a suggestion that 
eliminating the paste [form] (i.e., the Carrier) would require a higher brazing temperature. It 
cannot be gleaned from the reference whether the Carrier and/or the Cu Alloy Powder 
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composition contribute to the lower brazing temperature, as the Polish Abstract merely broadly 
states the "paste" permits the lower temperature. 

A. The Polish Abstract is Inoperable 

The Polish Abstract discloses a Brazing Paste that combines a Cu Alloy Powder 
with a Carrier, the combination of which is asserted to permit brazing below 973K to prevent 
embrittlement of the brazed contacts. Only a single example is provided within the reference, 
and which is characterized as a "typical paste." In Applicants previous submissions, that 
Example is referred to as "Alloy A." Alloy A as set forth in the Polish Abstract was tested, and 
no braze could be formed at brazing temperatures below 973K. The temperature was raised 
above 973K and the Brazing Paste did not begin to melt and flow until well above 1500°F (See 
First Affidavit of Robert Henson). Alloy B was also tested, it's composition being varied from 
Alloy A by lowering the Sn content to within the claimed ranges and increasing the P content to 
1%, which is still below the claimed ranges. Still, no braze could be formed. Alloy C-l was 
tested, which increased the P content from that of Alloy B to 3%, which is just below the lower 
limit in the claimed ranges, and a commercial flux was added, and still a commercially viable 
braze could not be formed. Finally, Alloy E was tested, which raised the P content to a value 
within the claimed ranges, but the Sn content was lowered in favor of a higher Sb content that is 
above the claimed ranges. A commercial flux was again added, and still a commercially viable 
braze could not be formed due to significant black oxide formation. 

Applicant attempted several powder compositions within the broad teachings of 
the Polish Abstract, and pastes containing those powder compositions could not be used to form 
commercially viable brazes at brazing temperatures below 973K, which is the temperature range 
that the Polish Abstract cites that the paste permits brazing. More notably, Applicant tested the 
only specific compositional example provided, and no braze could be formed. Applicant further 
made adaptations in an attempt to obtain the desired results, and still could not obtain a 
commercially viable braze. The powder composition in combination with the carrier cannot 
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produce brazes as asserted therein at temperatures below 973K, as the evidence has shown. Even 
adding a commercial flux, as one skilled in the art would try to do if attempting to make the 
teachings operable, did not work — a commercially viable braze still could not be formed. 
Raising the temperature, as one skilled in the art would try to do if attempting to make the 
teachings operable, resulted in damage to the copper parts being brazed, which also prevents the 
teachings of the reference from being commercially operable or viable. Based upon the evidence 
presented, it is asserted that Applicant has established by a preponderance of the evidence that 
the Polish Abstract is inoperable. 

The claims of the present invention provide a narrow range of compositions that 
can be formed into a solid component, which form and composition can then be used to produce 
commercially viable brazes. No carrier is used or need, and flux, in many instances, is not 
needed. To achieve this commercial viable, recognition of the limits of each component of the 
composition and their interaction together must be understood, which understanding cannot even 
begin to be gleaned from the Polish Abstract. The Polish Abstract is so broad as to encompass a 
large number of inoperable embodiments, the only specific example provided therein is 
inoperable, and one skilled in the art cannot ascertain from the teachings of the Polish Abstract or 
obvious modifications that are within their skill how to arrive at an operable embodiment. 

In view of the evidence and arguments presented herein and in prior responses, 
Examiner is again urged to remove the Polish Abstract as a reference on the grounds that it is 
inoperable. All rejections over the Polish Abstract should be withdrawn. 

B. Claims 1. 5-7, 22, 25 and 35-44 

Claim 1 

A solid brazing component having a liquidus temperature above 840 °F selected 
from the group consisting of wire, strip, foil and preforms, wherein the brazing 
component is made of an alloy consisting essentially of, in weight percent: 

(a) about 4-9% phosphorus; 

(b) about 0.1-10% tin; 
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( c ) about 0. 1 -15% nickel; 

(d ) about 0. 1-18% silver; 

(e) up to about 3% silicon; 

(f) up to about 4% antimony; 

(g) up to about 3% manganese; and 
the balance copper. 

Claim 1 is directed to solid brazing components that are made of an alloy 

consisting essentially of the specified alloy constituents in the specified ranges. The specification 

and evidence submitted herein includes numerous examples of alloys of the present invention 

and their properties and benefits that support the non-obviousness of the claimed invention. 

Specifically, referring to previously submitted Table A, the following Examples fall within the 

scope of claim 1: Alloys F, 4A, 5A, 6A, 7A, 8A, 9A, 10A, 10B, 11B, 13B, 15B, 16B and 17B. 

Of these 14 examples, only 1 example, Alloy F, was considered to be inoperable for producing a 

commercially viable braze. The reason for the failure of Alloy F was that, despite compliance 

with the ranges recited in claim 1, the combined Tin and Antimony content exceeds 10%, which 

is taught in the specification to be important. Thus, one skilled in the art, guided by the 

specification, would know to exclude Alloy F from the scope of the claim. The remaining 13 

examples were all capable of being formed into the claimed solid components, and all 

demonstrated good temperature profiles for brazing, including a low solidus temperature and 

small range between the solidus temperature and the major thermal arrest and/or liquidus 

temperature. For the test samples falling within the scope of claim 1, the range of P was from 5- 

7; the range of Sn was from 2-8; the range of Ni was from 0. 1-8; the range of silver was from 2- 

18; the range of Si was from 0-0.5; the range of Sb was from 0-3; and the combined Sn/Sb 

content ranged from 2-11. Thus, operable examples were given throughout the ranges of each 

component. 

To show criticality for the P content of 4-9%, Alloys B, C-l, and H-l were 
provided with all components within the claim range except P content just below (1%, 3%) and 
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just above (11%) the claimed range, respectively. As stated in the second affidavit of Robert 

Henson for Alloy B: 

While the alloy was extruded into rod for experimental purposes, based upon my 
experience, it would not be practical to extrude this alloy on a commercial basis due to a 
very slow run speed (well below commercial BCuP alloys) and the high potential for hot 
shorting. The alloy has a very wide brazing temperature range (1045°F-1669°F), no 
major thermal arrest, and very high liquidus temperature. Therefore, the brazing 
temperature for this alloy is prohibitively high, being at or near 1669°F. In addition, 
because of the low phosphorus content, this alloy is not considered a BCuP alloy, and 
brazing cannot be accomplished without the use of a flux. The alloy had poor flow, did 
not melt completely (the alloy liquated, meaning that it separated, with some constituents 
melting and others remaining solid), and required repeated additions to fill the joints. 
This alloy would not be suitable for commercial brazing in wire or rod form. 

As stated in the second affidavit of Robert Henson for Alloy C-l : 

The liquidus temperature is still high for this alloy, although the increase in 
phosphorus [ relative to Alloy B] did lower that temperature, and a major thermal arrest 
is observed. This alloy was hard to extrude, and based upon my experience, it would not 
be practical to extrude this alloy on a commercial basis due to the very slow run speed 
(well below commercial BCuP alloys) and high potential for hot shorting. An 
improvement in the ability to flow was observed, but the amount of heat required to fill 
the joint and form a cap is still prohibitive. 

As stated in the second affidavit of Robert Henson for Alloy H-l: 

The alloy could not be extruded into rod or wire form. Lowering the tin and 
antimony content did not help— the high phosphorus content proved to be disastrous. The 
alloy had an even higher liquidus and the solidus only appeared to be identified. Alloy 
has a very wide brazing temperature range (1069°F-1620°F), and no major thermal 
arrest. Therefore, the brazing temperature for this alloy is prohibitively high, being at or 
near 1620°F. Braze tests using a solid braze component could not be performed. 

Thus, testing outside the claimed range for the P component shows criticality. The claimed 
invention is specifically directed to alloys that can be classified as BCuP alloys by the American 
Welding Society, and that can be formed into the recited solid brazing components (of which a 
powder is not included). Such alloys require minimum phosphorus content and a maximum 
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phosphorus content, neither of which is taught or suggested by the Polish Abstract. At 1% 

phosphorus, the brazing temperature was prohibitively high for brazing copper components. 

Increasing to 3% from 1% showed an improvement in the temperature profile, but the content 

was still a bit too low to enable forming the alloy into a claimed solid component. At the 

claimed range of 4-9%, the brazing temperature profile is suitable for the intended purpose and 

the alloys can be formed into the recited solid components. Above 9%, specifically at 11%, the 

brazing temperature again becomes unsuitable for brazing copper parts and the claimed solid 

component could not be formed. There is no teaching or suggestion in the Polish Abstract of the 

claimed range of 4-9%, and the range has been shown by the evidence to be critical for forming 

the claimed solid brazing components and for brazing copper parts. 

To show criticality for the upper limit of the Sn content of 10%, alloy D-l was 

provided with all components within the claim range except Sn content just above (11%) the 

claimed range. As stated in the second affidavit of Robert Henson for Alloy B: 

Good temperature profile, but the alloy was hard to extrude, and based upon my 
experience, it would not be practical to extrude this alloy on a commercial basis due to 
the slow run speed (well below commercial BCuP alloys) and high potential for hot 
shorting. In addition, the wire was extremely brittle, and could not be wrapped onto a 
reel. During the braze tests, the alloy flowed too quickly, such that gaps could not be 
filled and voids were left in the brazed joints of the tube and return bend. These brazed 
parts would be scrapped upon visual inspection. In addition, the braze cracked in the 
bend test, such that if the parts were not scrapped, there is a high likelihood of failure in 
service. Thus this alloy is not a reliable braze material. 

Since Sb can be substituted for all for some of the Sn, up to 4%, as disclosed in the specification, 

to show criticality for the upper limit of the Sn + Sb content of 10% and them upper limit of Sb 

of 4%, alloys E and F were also provided with all components within the claim range except Sb 

content and Sn + Sb content just above (5%, 11%) the claimed range, respectively. As stated in 

the second affidavit of Robert Henson for Alloy E: 

Good temperature profile, but the alloy was hard to extrude, and based upon my 
experience, it would not be practical to extrude this alloy on a commercial basis due to 
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the very slow run speed (well below commercial BCuP alloys) and high potential for hot 
shorting. During the braze tests, the alloy flowed too quickly, such that gaps could not be 
easily filled and a raised cap did not form. Thus, this alloy is not a reliable braze 
material. 

As stated in the second affidavit of Robert Henson for Alloy F: 

OK temperature profile, but alloy could not be extruded into wire or rod form. 
The extruder was repeatedly plugged by the material and hot shorting was extreme. 
Dross was obsen>ed, which is unacceptable for a commercial brazing alloy, and the 
braze cracked in the bend test, such that there is a high likelihood of failure in service. 
Thus, this alloy is not a reliable braze material. 

These tests demonstrate the criticality of the upper limits of Sn alone, Sb alone, and Sn combined 

with Sb for purposes of forming the claimed alloys into the claimed solid brazing components. 

The Polish Abstract discloses a powder form, and does not teach or suggest the criticality of the 

Sn content when using the alloy composition in a solid component form for brazing copper parts. 

To further establish criticality of the P, Sn and Sb contents, Alloy G was also 

provided with a P content that just exceeded the claimed P content (1 1%), a Sb content that just 

exceeded the claimed Sb content (5%), and a Sn content within the claimed Sn content (9%) but 

a combined Sn + Sb content that exceeds the 10% limit disclosed in the specification what 

should be followed when substituting Sb for a portion of the Sn. As stated in the second affidavit 

of Robert Henson for Alloy G: 

The alloy could not be extruded into rod or wire form. The high phosphorus, tin 
and antimony contents proved to be disastrous. The alloy had a very high liquidus and 
the solidus could not be identified. Braze tests using a solid braze component could not 
be performed. 

Thus, each of phosphorus content, Sn content, Sb content, and the total combined Sn and Sb 
content are critical for the claimed invention, to produce a BCuP alloy having temperature profile 
that is suitable for brazing copper parts and for forming the alloy into a claimed solid brazing 
component. 
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As set forth in the Second Affidavit of Mr. Robert Henson, in addition to the 
importance of the brazing temperature, the composition must also be selected to provide a ductile 
alloy, one that is capable of being formed into a solid brazing component, and one that forms a 
braze that does not crack and fail in service. To be extrudable into wire or rod form, the alloy 
must have good flow and temperature properties to avoid hot shorts and to provide a run speed 
suitable for cost-effective commercial production. In addition, during brazing, the solid alloy 
component must not experience any significant liquation, poor flow, or poor capping ability, that 
would limit or negate its suitability for use in forming reliable and visually-inspectable braze 
joints. 

Examiner cites the CN Abstract for the purpose of teaching that it is known to 
form brazing components into a suitable form for the brazing application without a carrier. As 
repeatedly asserted, The CN Abstract is directed to a solder composition, not a brazing 
composition. While the recited solid forms may be conventional for solder compositions, solder 
compositions are different than brazing compositions. It is well known that solder alloys are 
more malleable than braze alloys, such that solders are more easily formed into solid shapes. 
While both solders and brazes are in the same field of endeavor to the extent they are both useful 
for joining metals, the differences between solders and brazes are germane to the invention. 
Brazes and solders are designed to operate in different temperature ranges, and have different 
elements and properties that affect the operating temperature and the formability of the alloys. 
Thus, solders are directed to a different class of materials within the field of metal-joining 
compositions. Moreover, the additional elements in the solder alloy are precluded by the 
transitional phrase "consisting essentially of" in recited in claim 1, which transitional phrase is 
specifically used because in alloy compositions such as those claimed, additional elements can 
have a marked effect on the properties of the material, such as malleability/formability. The 
present invention focuses, on the one hand, on alloys that maintain the operating temperature for 
a brazing alloy, but on the other hand, provide more formability than other braze alloys. Solders 
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do not have the same problem as brazes with formability-they are generally malleable. The very 
difference between the two classes of materials makes solders not relevant to the claimed 
invention. Therefore, the fact that solder alloys of the CN Abstract can be formed into solid 
forms, and that those forms are conventional for solder alloys, does not render obvious the 
claimed invention because the claimed invention is directed to braze alloys. Moreover, the 
Polish Abstract provides a brazing powder, and the evidence submitted demonstrates that many 
compositions with it's scope cannot be formed into the claimed solid components, and that only 
compositions with a critical range, i.e., the claimed range, can attain such formability. Thus, the 
evidence refutes the Examiner's position of obviousness. 

Applicants have demonstrated by a preponderance of the evidence that the Polish 
Abstract is inoperable and should not be applied as prior art against the claimed invention as 
recited in claim 1. Further, Applicants have demonstrated criticality for the narrow claimed 
ranges and refuted Examiners position that the claimed solid component forms of the possible 
alloys disclosed in the broad and questionable teachings of the Polish Abstract are obvious in 
view of the CN abstract, which discloses a solder composition that does not face the same 
problems with formability as a brazing alloy, at least in part due to the presence of elements that 
are precluded by the claimed transitional phrase "consisting essentially of." It is respectfully 
asserted that the rejection of claim 1 over the Polish Abstract in view of the CN Abstract should 
be withdrawn. 

Claim 5 

The component of claim 1 wherein the brazing component has a liquidus 
temperature less than about 1410 °F and a solidus temperature less than about 
1100 °F. 

For at least the same reasons as presented above for claim 1, it is asserted that the 
rejection of claim 5 over the Polish Abstract in view of the Chinese Abstract should be 
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withdrawn. It is noted that of the Examples cited with respect to claim 1 as falling within the 
scope thereof, Examples 9A and 1 IB fall outside the scope of claim 5. The various examples, 
both within the claimed range and outside the scope of the claimed range provide ample evidence 
of the affect of compositional variation on the temperature profile of the alloy. Alloys that fall 
within the Polish reference teachings but that fall outside the scope of the temperature limitations 
in claim 5 include Alloys B, C-l, G, and H-l. It cannot be presumed that the prior art inherently 
achieves the claimed temperature limitations, and the evidence shows that the temperature 
limitations are not necessarily achieved. Neither the Polish Abstract nor the Chinese Abstract 
provide any teaching or suggestion of adjusting the composition to achieve a particular 
temperature profile, nor do they recognize the need for a narrow range between the solidus and 
liquidus temperatures and the need for a maximum on the liquidus temperature to avoid damage 
to the copper parts being brazed. For these additional reasons, it is asserted that the rejection of 
claim 5 over the Polish Abstract in view of the Chinese Abstract should be withdrawn. 

Claim 6 

The component of claim 5 wherein the alloy consists essentially of: 

(b) about 4-8% tin; 

(c) about 5-8% nickel- 
id) about 1-18% silver; and 
(e ) about 0. 001 -0. 1 % silicon. 

For at least the same reasons as presented above for claims 1 and 5, it is asserted 

that the rejection of claim 6 over the Polish Abstract in view of the Chinese Abstract should be 

withdrawn. It is noted that of the Examples cited with respect to claim 5 as falling within the 

scope thereof, Examples F, 5A, 10B, 13B and 15B-17B fall outside the scope of claim 6. As set 

forth in the paragraph spanning pages 8-9, Ni addition in combination with Sn achieves a 

lowering of the solidus temperature, an increase in hardness and an improvement in corrosion 

resistance, but too much Ni negatively impacts formability, such that 5-8% Ni provides a balance 

between corrosion properties and extrudability for forming the claimed solid components. 
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Examples 4A, 6A, 7A, and 8A demonstrate that the temperature profiles remain ideal as Ni 
content is varied from 5 to 6 to 7 to 8% respectively. Neither the Polish Abstract nor the Chinese 
Abstract provide any teaching or suggestion of adjusting the composition to achieve a particular 
temperature profile, formability and corrosion resistance, of the synergistic relationship between 
Ni and Sn, of the affect of nickel on formability and corrosion resistance, nor do they recognize 
the need for a narrow range between the solidus and liquidus temperatures and the need for a 
maximum on the liquidus temperature to avoid damage to the copper parts being brazed. For 
these additional reasons, it is asserted that the rejection of claim 6 over the Polish Abstract in 
view of the Chinese Abstract should be withdrawn. 

Claim 7 

The component of claim 6 wherein the alloy exhibits a major thermal arrest at a 
temperature below about 1250 °F. 

For at least the same reasons as presented above for claims 1, 5 and 6, it is 
asserted that the rejection of claim 7 over the Polish Abstract in view of the Chinese Abstract 
should be withdrawn. It is noted that of the Examples cited with respect to claim 6 as falling 
within the scope thereof, only Examples 6 A and 10A fall within the scope of claim 7. As this 
evidence shows, it cannot be assumed that the composition recited in the Polish Abstract will 
display a major thermal arrest below 1250°F. Neither the Polish Abstract nor the Chinese 
Abstract provide any teaching or suggestion of adjusting the composition to achieve a major 
thermal arrest, nor do they recognize that brazing will occur at or near the major thermal arrest 
temperature if one is present. As the ample evidence shows, not all alloys within the scope of the 
prior art or the scope of the claims exhibit major thermal arrests, and those that do, may exhibit a 
major thermal arrest at a higher temperature. The present application provides guidance to those 
of ordinary skill in the art that adjustments to the composition can be made to achieve a major 
thermal arrest and to lower that thermal arrest temperature to below 1250°F thereby allowing 
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brazing at low temperatures. Reasonable experimentation can achieve the result, but it is 
certainly not inherent across the broad compositional teachings of the prior art, and therefore not 
obvious in view of the prior art. For these additional reasons, it is asserted that the rejection of 
claim 7 over the Polish Abstract in view of the Chinese Abstract should be withdrawn. 

Claim 43 

The component of claim 1 with the proviso that the sum of tin and antimony does 
not exceed about 10%. 

For at least the same reasons as presented above for claim 1, it is asserted that the 
rejection of claim 43 over the Polish Abstract in view of the Chinese Abstract should be 
withdrawn. It is noted that of the Examples cited with respect to claim 1 as falling within the 
scope thereof, Example F falls outside the scope of claim 43 due to the sum of the Sn and Sb 
content exceeding the 10% limit. As set forth above, Alloy F could not be extruded into wire or 
rod form and could not be used to form a reliable braze due to the excessive Sn/Sb content. 
Neither the Polish Abstract nor the Chinese Abstract teach or suggest the proviso, and the 
evidence rebuts any presumed obviousness. For these additional reasons, it is asserted that the 
rejection of claim 43 over the Polish Abstract in view of the Chinese Abstract should be 
withdrawn. 

Claim 22 

A solid brazing component having a liquidus temperature above 840 °F selected 
from the group consisting of wire, strip, foil and preforms, wherein the brazing 
component is made of an alloy consisting essentially of, in weight percent: 

(a) about 4-9% phosphorus; 

(b) about 0.1-10% tin; 

(c) about 0. 1 -15% nickel; 

(d) up to about 1 8% silver; 

( e ) about 0. 001 -3% silicon; 
{f) up to about 4% antimony; 
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(g) up to about 3% manganese; and 
the balance copper. 

Independent claim 22 differs from claim 1 in that, in claim 1, Ag is a required 
element but Si is optional, whereas in claim 22 Si is a required element but Ag is optional. The 
specification and evidence submitted herein includes numerous examples of alloys of the present 
invention and their properties and benefits that support the non-obviousness of the claimed 
invention. Specifically, referring to previously submitted Table A, the following Examples fall 
within the scope of claim 22: Alloys F, 4A, 6A, 7A, 8A, 9A, 10A, 11 A, 2B, 3B, 5B, 6B, 7B, 8B, 
10B, 11B, 13B, 15B, 16B and 17B. Of these 20 examples, only 1 example, Alloy F, was 
considered to be inoperable for producing a commercially viable braze. As explained above, the 
reason for the failure of Alloy F was that, despite compliance with the ranges recited in claim 22, 
the combined Tin and Antimony content exceeds 10%, which is taught in the specification to be 
important. Thus, one skilled in the art, guided by the specification, would know to exclude Alloy 
F from the scope of the claim. The remaining 19 examples were all capable of being formed into 
the claimed solid components, and all demonstrated good temperature profiles for brazing, 
including a low solidus temperature and small range between the solidus temperature and the 
major thermal arrest and/or liquidus temperature. For the test samples falling within the scope of 
claim 22, the range of P was from 5-7; the range of Sn was from 2-8; the range of Ni was from 
0.1-8; the range of silver was from 0-18; the range of Si was from 0.015-0.5; the range of Sb was 
from 0-3; and the combined Sn/Sb content ranged from 2-11. Thus, operable examples were 
given throughout the ranges of each component. 

All arguments presented above for claim 1 apply equally to claim 22. Applicants 
have demonstrated by a preponderance of the evidence that the Polish Abstract is inoperable and 
should not be applied as prior art against the claimed invention as recited in claim 22. Further, 
Applicants have demonstrated criticality for the narrow claimed ranges and refuted Examiners 
position that the claimed solid component forms of the possible alloys disclosed in the broad and 
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questionable teachings of the Polish Abstract are obvious in view of the CN abstract, which 
discloses a solder composition that does not face the same problems with formability as a brazing 
alloy, at least in part due to the presence of elements that are precluded by the claimed 
transitional phrase "consisting essentially of." It is respectfully asserted that the rejection of 
claim 22 over the Polish Abstract in view of the CN Abstract should be withdrawn. 

Claim 25 

The component of claim 22 wherein the alloy consists essentially of: 
(c) about 5-8% nickel. 

For at least the same reasons as presented above for claim 22, it is asserted that 
the rejection of claim 25 over the Polish Abstract in view of the Chinese Abstract should be 
withdrawn. It is noted that of the Examples cited with respect to claim 22 as falling within the 
scope thereof, Examples F, 2B-3B, 5B-8B, 10B-11B, 13B, and 15B-17B fall outside the scope of 
claim 25, each having a Ni content of 2% or less. As set forth in the paragraph spanning pages 8- 
9, Ni addition in combination with Sn achieves a lowering of the solidus temperature, an increase 
in hardness and an improvement in corrosion resistance, but too much Ni negatively impacts 
formability, such that 5-8% Ni provides a balance between corrosion properties and extrudability 
for forming the claimed solid components. Examples 4A, 6A, 7A, and 8A demonstrate that the 
temperature profiles remain ideal as Ni content is varied from 5 to 6 to 7 to 8% respectively. 
Alloy 9A shows that a slight reduction in Si content relative to the composition of Alloy 6A 
causes an increase in each of the liquidus, solidus, and major thermal arrest temperatures. 
Eliminating the Ag in the Alloy 9A composition gives Alloy 1 1 A in which the major thermal 
arrest disappears and the liquidus and solidus are brought into equilibrium. Alloy 10A adds back 
in Ag but in an amount less than Alloy 9 A, and increases the P content. These adjustments 
provide the alloy with a very tight, low temperature profile ideal for brazing at a low temperature. 
Neither the Polish Abstract nor the Chinese Abstract provide any teaching or suggestion of 
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adjusting the composition to achieve a particular temperature profile, formability and corrosion 
resistance, of the synergistic relationship between Ni and Sn, of the affect of nickel on 
formability and corrosion resistance, nor do they recognize the need for a narrow range between 
the solidus and liquidus temperatures and the need for a maximum on the liquidus temperature to 
avoid damage to the copper parts being brazed. For these additional reasons, it is asserted that 
the rejection of claim 25 over the Polish Abstract in view of the Chinese Abstract should be 
withdrawn. 

Claim 44 

The component of claim 22 with the proviso that the sum of tin and antimony does 
not exceed about 10%. 

For at least the same reasons as presented above for claim 22, it is asserted that 
the rejection of claim 44 over the Polish Abstract in view of the Chinese Abstract should be 
withdrawn. It is noted that of the Examples cited with respect to claim 22 as falling within the 
scope thereof, Example F falls outside the scope of claim 44 due to the sum of the Sn and Sb 
content exceeding the 10% limit. As set forth above, Alloy F could not be extruded into wire or 
rod form and could not be used to form a reliable braze due to the excessive Sn/Sb content. 
Neither the Polish Abstract nor the Chinese Abstract teach or suggest the proviso, and the 
evidence rebuts any presumed obviousness. For these additional reasons, it is asserted that the 
rejection of claim 44 over the Polish Abstract in view of the Chinese Abstract should be 
withdrawn. 

Claim 35 

A solid brazing component having a liquidus temperature above 840 °F selected 
from the group consisting of: wire, strip, foil and preforms, wherein the brazing 
component is made of an alloy consisting essentially of, in weight percent: 
(a) about 4-10% phosphorus; 
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(b) about 0.1-8% tin; 

(c ) about 0. 001 -3% silicon; 

(d) up to about 3% nickel; 

(e) up to about 18% silver; 

(f) up to about 4% antimony; 

(g) up to about 3% manganese; and 

the balance copper, with the proviso that the sum of tin and antimony does 
not exceed about 10%. 

Independent claim 35 is similar to claim 44 in that Si is a required element, Ag is 
optional, and the sum of tin and antimony cannot exceed 10%, but differs in that Ni is an optional 
element. The specification and evidence submitted herein includes numerous examples of alloys 
of the present invention and their properties and benefits that support the non-obviousness of the 
claimed invention. Specifically, referring to previously submitted Table A, the following 
Examples fall within the scope of claim 35: Alloys I, J, K, 2B, 3B, 4B, 5B, 6B, 7B, 8B, 9B, 10B, 
11B, 13B, 15B, 16B and 17B. The 17 examples were all capable of being formed into the 
claimed solid components, and all demonstrated good temperature profiles for brazing, including 
a low solidus temperature and small range between the solidus temperature and the major 
thermal arrest and/or liquidus temperature. For the test samples falling within the scope of claim 
35, the range of P was from 4-10; the range of Sn was from 1-8; the range of Ni was from 0-2; 
the range of silver was from 0-18; the range of Si was from 0.02-0.5; the range of Sb was from 0- 
2; and the combined Sn/Sb content ranged from 1-8. Thus, operable examples were given 
throughout the ranges of each component. 

To show criticality for the P content of 4-10% and Sn content of 0.1-8%, Alloys I 

and J were provided with all components within the claim range and P content at the endpoints 

(4%, 10%) of the claimed range, respectively, and Sn content at or near the endpoints (8%, 1%), 

respectively. As stated in the second affidavit of Robert Henson for Alloy I: 

The liquidus temperature is a bit high due to the phosphorus content being 
at the lower end of the desired range, but a thermal arrest is observed. The alloy was 
able to be extruded into rod form with good flow properties and acceptable run speed, 
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although the resulting rod/wire was brittle. Additional experimentation, including 
working the wire, may improve the ductility. The braze tests showed good braze 
performance, including good flow and cap formation. Only a slight, small crack was 
observed in the bend test. This alloy could potentially be used commercially, if the 
brittleness after extrusion can be improved, but the run speed may be limited to the lower 
end of speeds considered suitable for production. 

As stated in the second affidavit of Robert Henson for Alloy J: 

The brazing temperature range, although narrow, is on the high end for 
this alloy, demonstrating the effect of having phosphorus near the upper end of the 
claimed range, and tin at the lower end. An improvement in the temperature profile 
could be obtained by using 97c or less phosphorus and/or using more tin. The rod/wire 
was also very brittle after extrusion, although a high run speed was possible. During 
braze testing, the alloy flowed well, but the high phosphorus content limits the capping 
ability and contributed to a crack forming during the bend test. Again, an improvement 
would be expected with a lower phosphorus content. 

Alloy K was tested to show an exemplary alloy within the scope of claim 35. As stated in the 

second affidavit of Robert Henson for Alloy K: 

Good temperature profile — narrow brazing temperature range and low 
liquidus temperature. Fast run speeds during extrusion and wire was not brittle. During 
braze tests, the alloy flowed well, formed good caps and smooth brazes, had good 
penetration, and the braze did not crack during the bend test. Capable of being 
commercially produced, and no evidence of likelihood of failure in service. 

These alloys together with Alloys 2B-17B establish criticality for the claimed composition 
ranges, thereby rebutting any position of obviousness. 

In addition, the arguments provided above for claims 1, 43, 22, and 44 apply here, 
particularly the inoperability of the Polish Abstract, and the lack of teaching or suggestion of the 
solid components and the properties of the brazing alloys in view of the combination of the 
Polish Abstract and the Chinese Abstract. Applicants have demonstrated by a preponderance of 
the evidence that the Polish Abstract is inoperable and should not be applied as prior art against 
the claimed invention as recited in claim 35. Further, Applicants have demonstrated criticality 
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for the narrow claimed ranges and refuted Examiners position that the claimed solid component 
forms of the possible alloys disclosed in the broad and questionable teachings of the Polish 
Abstract are obvious in view of the CN abstract, which discloses a solder composition that does 
not face the same problems with formability as a brazing alloy, at least in part due to the presence 
of elements that are precluded by the claimed transitional phrase "consisting essentially of." It is 
respectfully asserted that the rejection of claim 35 over the Polish Abstract in view of the CN 
Abstract should be withdrawn. 

Claim 36 

The component of claim 35 wherein the brazing component has a liquidus 
temperature less than about 1300 °F and a solidus temperature less than about 
1200 °F. 

For at least the same reasons as presented above for claim 35, it is asserted that 
the rejection of claim 36 over the Polish Abstract in view of the Chinese Abstract should be 
withdrawn. It is noted that of the Examples cited with respect to claim 35 as falling within the 
scope thereof, Examples I, J, 2B-5B, 9B and 11B fall outside the scope of claim 36. The various 
examples, both within the claimed range and outside the scope of the claimed range provide 
ample evidence of the affect of compositional variation on the temperature profile of the alloy. 
Alloys that fall within the Polish reference teachings but that fall outside the scope of the 
temperature limitations in claim 36 include Alloys B, C-l, D-l, F, G, and H-l. It cannot be 
presumed that the prior art inherently achieves the claimed temperature limitations, and the 
evidence shows that the temperature limitations are not necessarily achieved. Neither the Polish 
Abstract nor the Chinese Abstract provide any teaching or suggestion of adjusting the 
composition to achieve a particular temperature profile, nor do they recognize the need for a 
narrow range between the solidus and liquidus temperatures and the need for a maximum on the 
liquidus temperature to avoid damage to the copper parts being brazed. For these additional 
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reasons, it is asserted that the rejection of claim 36 over the Polish Abstract in view of the 
Chinese Abstract should be withdrawn. 

Claim 37 

The component of claim 35 wherein the alloy consists essentially of: 

(a) about 6-7% phosphorus; 

(b) about 2-8% tin; 

(c ) about 0. 001-1% silicon; 

(f) up to about 2% antimony; and 
the balance copper. 

For at least the same reasons as presented above for claim 35, it is asserted that 
the rejection of claim 37 over the Polish Abstract in view of the Chinese Abstract should be 
withdrawn. It is noted that of the Examples cited with respect to claim 35 as falling within the 
scope thereof, Examples I, J, and 15B fall outside the scope of claim 37. The various examples, 
both within the claimed range and outside the scope of the claimed range provide ample evidence 
of the affect of compositional variation on the temperature profile and workability of the alloy. 
As set forth in the second affidavit of Robert Henson (quoted above), and by comparison for 
example of Alloys I, J and K, adjustment of the phosphorus content to the middle of the range, 
i.e., 6-7%, increases the ductility of the alloy making it suitable for extrusion into the claimed 
solid wire components and prevents cracking of the braze, as well as creates a very narrow 
temperature range between the solidus and the liquidus (and/or major thermal arrest). Neither the 
Polish Abstract nor the Chinese Abstract provide any teaching or suggestion of adjusting the 
composition to achieve workability of the alloy into solid shaped components and/or a particular 
temperature profile, nor do they recognize the need for a narrow range between the solidus and 
liquidus temperatures and the need for a maximum on the liquidus temperature to avoid damage 
to the copper parts being brazed. For these additional reasons, it is asserted that the rejection of 
claim 37 over the Polish Abstract in view of the Chinese Abstract should be withdrawn. 
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Claim 38 

The component of claim 37 wherein the alloy exhibits a major thermal arrest at a 
temperature below about 1275 °F. 

For at least the same reasons as presented above for claim 37, it is asserted that 
the rejection of claim 38 over the Polish Abstract in view of the Chinese Abstract should be 
withdrawn. It is noted that of the Examples cited with respect to claim 37 as falling within the 
scope thereof, Examples K, 4B-5B, 9B and 16B-17B fall outside the scope of claim 38. The 
various examples, both within the claimed range and outside the scope of the claimed range 
provide ample evidence of the affect of compositional variation on the temperature profile and 
workability of the alloy. As this evidence shows, it cannot be assumed that the composition 
recited in the Polish Abstract will display a major thermal arrest below 1275°F. Neither the 
Polish Abstract nor the Chinese Abstract provide any teaching or suggestion of adjusting the 
composition to achieve a major thermal arrest, nor do they recognize that brazing will occur at or 
near the major thermal arrest temperature if one is present. As the ample evidence shows, not all 
alloys within the scope of the prior art or the scope of the claims exhibit major thermal arrests. 
The present application provides guidance to those of ordinary skill in the art that adjustments to 
the composition can be made to achieve a major thermal arrest and to lower that thermal arrest 
temperature to below 1275°F thereby allowing brazing at low temperatures. Reasonable 
experimentation can achieve the result, but it is certainly not inherent across the broad 
compositional teachings of the prior art, and therefore not obvious in view of the prior art. For 
these additional reasons, it is asserted that the rejection of claim 38 over the Polish Abstract in 
view of the Chinese Abstract should be withdrawn. 
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Claim 39 

Afluxless solid brazing component having a liquidus temperature above 840 °F 
selected from the group consisting of: wire, strip, foil and preforms, wherein the 
brazing component consists of, in weight percent: 

(a) about 4-10% phosphorus; 

(b) about 0.1-8% tin; 

(c) about 0.001-3% silicon; 

(d) up to about 3% nickel; 

(e) up to about 18% silver; 

(f) up to about 4% antimony; 

(g) up to about 3% manganese; and 

the balance copper, with the proviso that the sum of tin and antimony does 
not exceed about 10%. 

Independent claim 39 is similar to claim 35 in that Si is a required element, Ag is 
optional, the sum of tin and antimony cannot exceed 10%, and Ni is an optional element, but 
differs in that the transitional phrase is "consists" instead of "consists essentially of and the 
solid brazing component is specified to be "fluxless." The specification and evidence submitted 
herein includes numerous examples of alloys of the present invention and their properties and 
benefits that support the non-obviousness of the claimed invention. Specifically, referring to 
previously submitted Table A, the following Examples fall within the scope of claim 39: Alloys 
I, J, K, 2B, 3B, 4B, 5B, 6B, 7B, 8B, 9B, 10B, 11B, 13B, 15B, 16B and 17B. The 17 examples 
were all capable of being formed into the claimed solid components, all were suitable for brazing 
without the need for adding a flux (i.e., they are self-fluxing), and all demonstrated good 
temperature profiles for brazing, including a low solidus temperature and small range between 
the solidus temperature and the major thermal arrest and/or liquidus temperature. For the test 
samples falling within the scope of claim 39, the range of P was from 4-10; the range of Sn was 
from 1-8; the range of Ni was from 0-2; the range of silver was from 0-18; the range of Si was 
from 0.02-0.5; the range of Sb was from 0-2; and the combined Sn/Sb content ranged from 1-8. 
Thus, operable examples were given throughout the ranges of each component. 



Page 22 of 31 



Application No. 10/628,651 
Response dated December 27, 2007 to 
Office Action mailed June 28, 2007 

As stated above, the confusing of terminology renders the Examiner's position 
confusing and non-sensical. One cannot eliminate the paste, since that constitutes eliminating 
both the brazing powder and the carrier. If one eliminates the carrier, such that the brazing alloy 
remains in powder form instead of paste form, then it is not a solid brazing component as 
claimed, and furthermore, there is no suggestion in the reference that doing so enables a lowering 
of the brazing temperature versus the paste form. The evidence previously submitted 
demonstrated that Alloy A, which corresponds to the specific alloy in the Polish Abstract, could 
not be used for brazing in either paste form or carrier form without destroying the copper parts 
being brazed, such that with or without the carrier the alloy is inoperable for its intended purpose. 
It is thus an incorrect position asserted by Examiner that the earner can simply be eliminated 
when a lower brazing temperature isn't needed. In addition, the evidence submitted previously 
shows that many compositions within the scope of the polish abstract but outside the scope of the 
claims cannot be formed into claimed solid components, in direct opposition to Examiner's 
position of combinability of the teachings of the Chinese Abstract and the Polish Abstract. 

In addition, the Chinese Abstract discloses solder compositions (by definition, 
having a liquidus below 840°F) that contain elements precluded from the scope of the present 
invention by the transitional phrase "consists of." At best, the Chinese Abstract would suggest 
adding these elements to the composition of the Polish Abstract, which could increase the 
malleability/formability but would also create a solder composition (having a liquidus below 
840°F), thereby changing the basic character of the alloy of the Polish Abstract such that it is no 
longer a brazing alloy as intended. Combination of references cannot alter the intended use of 
the alloy of the primary reference. The combination of references is improper, and the rejection 
of claim 39 over the Polish Abstract in view of the Chinese Abstract should be withdrawn. 
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Claim 40 

The component of claim 39 wherein the brazing component has a liquidus 
temperature less than about 1300 °F and a solidus temperature less than about 
1200 °F. 

For at least the same reasons as presented above for claim 39, it is asserted that 
the rejection of claim 40 over the Polish Abstract in view of the Chinese Abstract should be 
withdrawn. It is noted that of the Examples cited with respect to claim 39 as falling within the 
scope thereof, Examples I, J, 2B-5B, 9B and 1 IB fall outside the scope of claim 40. The various 
examples, both within the claimed range and outside the scope of the claimed range provide 
ample evidence of the affect of compositional variation on the temperature profile of the alloy. 
Alloys that fall within the Polish reference teachings but that fall outside the scope of the 
temperature limitations in claim 40 include Alloys B, C-l, D-l, F, G, and H-l. It cannot be 
presumed that the prior art inherently achieves the claimed temperature limitations, and the 
evidence shows that the temperature limitations are not necessarily achieved. Neither the Polish 
Abstract nor the Chinese Abstract provide any teaching or suggestion of adjusting the 
composition to achieve a particular temperature profile, nor do they recognize the need for a 
narrow range between the solidus and liquidus temperatures and the need for a maximum on the 
liquidus temperature to avoid damage to the copper parts being brazed. For these additional 
reasons, it is asserted that the rejection of claim 40 over the Polish Abstract in view of the 
Chinese Abstract should be withdrawn. 

Claim 41 

The component of claim 39 wherein the brazing component consists of: 

(a) about 6-7% phosphorus; 

(b) about 2-8% tin; 

(c ) about 0. 001 -0. 1 % silicon; 
{f) up to about 2% antimony; and 
the balance copper. 
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For at least the same reasons as presented above for claim 39, it is asserted that 
the rejection of claim 41 over the Polish Abstract in view of the Chinese Abstract should be 
withdrawn. It is noted that of the Examples cited with respect to claim 39 as falling within the 
scope thereof, Examples I, J, and 15B fall outside the scope of claim 41. The various examples, 
both within the claimed range and outside the scope of the claimed range provide ample evidence 
of the affect of compositional variation on the temperature profile and workability of the alloy. 
As set forth in the second affidavit of Robert Henson (quoted above), and by comparison for 
example of Alloys I, J and K, adjustment of the phosphorus content to the middle of the range, 
i.e., 6-7%, increases the ductility of the alloy making it suitable for extrusion into the claimed 
solid wire components and prevents cracking of the braze, as well as creates a very narrow 
temperature range between the solidus and the liquidus (and/or major thermal arrest). Neither the 
Polish Abstract nor the Chinese Abstract provide any teaching or suggestion of adjusting the 
composition to achieve workability of the alloy into solid shaped components and/or a particular 
temperature profile, nor do they recognize the need for a narrow range between the solidus and 
liquidus temperatures and the need for a maximum on the liquidus temperature to avoid damage 
to the copper parts being brazed. For these additional reasons, it is asserted that the rejection of 
claim 41 over the Polish Abstract in view of the Chinese Abstract should be withdrawn. 

Claim 42 

The component of claim 41 wherein the alloy exhibits a major thermal arrest at a 
temperature below about 1275 °F. 

For at least the same reasons as presented above for claim 41, it is asserted that 
the rejection of claim 42 over the Polish Abstract in view of the Chinese Abstract should be 
withdrawn. It is noted that of the Examples cited with respect to claim 41 as falling within the 
scope thereof, Examples K, 4B-5B, 9B and 16B-17B fall outside the scope of claim 42. The 
various examples, both within the claimed range and outside the scope of the claimed range 
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provide ample evidence of the affect of compositional variation on the temperature profile and 
workability of the alloy. As this evidence shows, it cannot be assumed that the composition 
recited in the Polish Abstract will display a major thermal arrest below 1275°F. Neither the 
Polish Abstract nor the Chinese Abstract provide any teaching or suggestion of adjusting the 
composition to achieve a major thermal arrest, nor do they recognize that brazing will occur at or 
near the major thermal arrest temperature if one is present. As the ample evidence shows, not all 
alloys within the scope of the prior art or the scope of the claims exhibit major thermal arrests. 
The present application provides guidance to those of ordinary skill in the art that adjustments to 
the composition can be made to achieve a major thermal arrest and to lower that thermal arrest 
temperature to below 1275°F thereby allowing brazing at low temperatures. Reasonable 
experimentation can achieve the result, but it is certainly not inherent across the broad 
compositional teachings of the prior art, and therefore not obvious in view of the prior art. For 
these additional reasons, it is asserted that the rejection of claim 42 over the Polish Abstract in 
view of the Chinese Abstract should be withdrawn. 

§ 103 Rejection over PL 149319 ("the Polish Abstract") in view of U.S. Patent No. 
3,428,442 ("Yurasko") or U.S. Patent No. 3,674,471 ("Joseph") 

Arguments presented above regarding inoperability of the Polish Abstract apply 
equally to this rejection. The Polish Abstract should be removed as a reference on the grounds 
that it is inoperable, and the present rejection of claims 39-42nover the Polish Abstract should be 
withdrawn. 

The brazing alloys of the invention recited in claims 39-42 are formed into solid 
components that can be placed adjacent the parts to be joined, and which upon the application of 
heat, such as by a torch flame or a furnace, melt and flow under capillary action into the joints. 
Flame spraying, as disclosed in Yurasko or Joseph takes a powder alloy or cast rod and feeds it 
into a flame sprayer, which heats and atomizes the alloy and propels it in atomized form onto the 
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part as a coating. Thus, furnace or torch brazing to form joints between parts is not the same as 
flame spraying to form a weld coating on a part. The alloys of the invention are not atomized 
and propelled onto the part, but rather, are heated at the part surface to melt and flow into a joint. 
That the alloy of Joseph can be cast into a rod and fed as a raw material to a flame sprayer does 
not teach or suggest that the alloys of the Polish Abstract can be formed into the claimed solid 
components for a brazing operation to form a joint between parts. Further Yurasko does not 
teach or suggest anything but a powder raw material for flame spraying to form a weld coating, 
and requires an additional coating of copper around the alloy particles to enable the coating 
formation. The combination of references does not teach or suggest a fluxless solid brazing 
component. It is therefore respectfully requested that the rejection of claims 39-42 be withdrawn. 

§ 103 Rejection over EP 465861 ("EP '861") in view of the Chinese Abstract 

As presented above, the Chinese Abstract is a solder composition, which is not 
combinable with a brazing composition. There is simply no teaching or suggestion that a brazing 
alloy of the EP reference can be formed into the claimed solid brazing components in view of a 
teaching that a solder alloy can be so formed. Again, the malleability/formability of the two 
distinct types of alloys are different as a result of differences in their compositions, which 
differences are prohibited by the "consists essentially of and "consists of language of the 
claims. 

According to MPEP 21 12.01, "the prima facie case can be rebutted by evidence 
showing that the prior art products do not necessarily possess the characteristics of the claimed 
product." Applicants have shown, by ample evidence, that only certain alloys possess the 
characteristics of liquidus, solidus and major thermal arrest. For example, while Alloys I, J, 2B- 
5B, 9B and 1 IB fall within the compositional scope of claims 35 and 39, they do not possess a 
liquidus temperature below 1300°F and a solidus temperature below 1200°F, as recited in claims 
36 and 40. And, while Alloys J, K, 4B-5B, 9B and 16B-17B fall within the compositional scope 
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of claims 35 and 39, they do not possess a major thermal arrest below 1275°F, as recited in 
claims 38 and 42. Indeed, those alloys do not possess any major thermal arrest. Thus, the 
evidence has demonstrated that the prior art does not necessarily possess the claimed 
properties/characteristics across its broad compositional teachings. The narrow recitation in the 
claims together with the teachings in the specification provide to one skilled in the art the means 
to achieve these characteristics, without undue experimentation, which teaching is absent in the 
prior art. Thus, Applicants have rebutted the prima facie of obviousness, according to the 
standard, as expressed in the MPEP and case law, of demonstrating that the claimed properties 
are not necessarily possessed by the prior art. It is therefore respectfully requested that the 
rejection of claims 35-42 over EP '86 1 in view of the Chinese Abstract be withdrawn. 

§ 103 Rejection over SU 1706816 ("Russian Abstract") or Yurasko in view of the Chinese 
Abstract 

With respect to the Russian Abstract, again it is asserted that the In content is 

prohibited by the transitional phases in claims 22, 25, 35-42 and 44. The reference admits that 

the addition of the element has an effect on the basic and novel characteristics of the alloy, and 

thus is precluded. Applicant need not prove that it does not desire that effect or that the opposite 

effect is desired. Applicant need only establish that the additional element would have an effect 

on the basic and novel characteristics of the alloy, and that is established by the reference itself, 

by admission. Examiner is requiring something more than the law requires. In addition, the 

Russian Abstract does not teach or suggest the proviso in claims 35-42 and 44, which establishes 

a maximum of 10% Sn (+ Sb), since the Russian Abstract discloses that the Sn content can be as 

much as 12%. Alloys D-l (with Ag) and D-2 (without Ag) were tested with 1 1% Sn to 

demonstrate the effect of exceeding the 10% limit, and the second affidavit of Robert Henson 

stated the following for each: 

Good temperature profile, but the alloy was hard to extrude, and based 
upon my experience, it would not be practical to extrude this alloy on a commercial 
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basis. In addition, the wire was extremely brittle, and could not be wrapped onto a reel. 
During the braze tests, the alloy flowed too quickly, such that gaps could not be easily 
filled and voids were left in the brazed joints of the tube and return bend. These brazed 
parts would be scrapped upon visual inspection. In addition, the braze cracked in the 
bend test, such that if the parts were not scrapped, there is a high likelihood of failure in 
service. Thus, this alloy is not a reliable braze material. 

Neither the Russian Abstract nor Yurasko teach the claimed solid brazing components, and the 
evidence establishes that the Russian Abstract includes embodiments that exceed the proviso so 
as to produce alloys that are not suitable for forming the claimed solid components and that are 
unsuitable for the intended purpose. Moreover, combination with the Chinese Abstract is 
improper, as explained above. The Chinese Abstract includes elements that fall outside the scope 
of the claims and that are prohibited thereby, and that contribute to the alloy being a solder 
composition, not a brazing alloy. The references are not combinable to produce a solid brazing 
component as recited, and thus, there is no prima facie case of obviousness. It is therefore 
respectfully requested that the rejection of claims 22, 25, 35-42 and 44 over the Russian Abstract 
or Yurasko in view of the Chinese Abstract be withdrawn. 

In addition, as set forth above, the temperature limitations in claims 36, 38, 40 and 
42 have been shown to not be necessarily present in the prior art, which rebuts any prima facie 
case that might be asserted to exist. 

§ 103 Rejection over the Chinese Abstract 

The Chinese Abstract states that the alloys are solders, which by definition have a 
liquidus temperature below 840°F. The liquidus temperature distinction between solders and 
brazing alloys is well established in the metallurgical art. Each claim recites a "solid brazing 
component having a liquidus temperature above 840°F." Because the Chinese Abstract discloses 
solders, they cannot inherently possess a liquidus temperature above 840°F, BY DEFINITION . 
Applicant need not prove basic scientific principles that are known to those of ordinary skill in 
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the art. These are not identical alloys, but rather, they merely have overlapping components. 
Thus, inherency cannot be assumed, and in this case, it contradicts the basic knowledge and 
principles in the art. The Chinese Abstract includes Zr, Ti, Ce and Zn, which affect the basic and 
novel characteristics of the alloys, and contribute to their status as solders, not brazing alloys. 
There is simply no prima facie case of obviousness, and the rejection of claims 22, 25, 35-38 and 
44 should be withdrawn. 

§ 103 Rejection over Joseph 

Joseph does not teach or suggest a solid brazing component. Joseph only suggests 
flame spraying an alloy from a raw material powder or cast rod form, to heat and atomize the raw 
material and propel it onto a part surface to form a weld coating. This does not amount to a 
teaching or suggestion of a solid brazing component of the claimed forms. There is thus no 
prima facie case of obviousness of claims 1, 5, 22, or 43 over Joseph, and it is therefore 
respectfully requested that the rejection over Joseph be withdrawn. 

Conclusion 

In view of the foregoing amendments to the claims and remarks given herein, 
Applicants respectfully believe this case is in condition for allowance and respectfully request 
allowance of the pending claims. If the Examiner believes any detailed language of the claims 
requires further discussion, the Examiner is respectfully asked to telephone the undersigned 
attorney so that the matter may be promptly resolved. The Examiner's prompt attention to this 
matter is appreciated. 

Applicants are of the opinion that a three-month extension of time is due with this 
Amendment. Payment of all charges due for this filing is made on the attached Electronic Fee 
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Sheet. If any additional charges or credits are necessary to complete this communication, please 
apply them to Deposit Account No. 23-3000. 

Respectfully submitted, 

WOOD, HERRON & EVANS LLP. 

By: /Kristi L. Davidson/ 

Kristi L. Davidson, Reg. No. 44,643 

2700 Carew Tower 
441 Vine Street 
Cincinnati, OH 45202 
513/241-2324 (voice) 
513/241-6234 (facsimile) 

454980_1 
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